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Abstract. Here we summarize the species of Metatheria from the Early-Middle Miocene Santa Cruz Formation at the Rio Santa Cruz (RSC; 
Argentina). We assign newly collected specimens from the RSC localities Barrancas Blancas (BB) and Segundas Barrancas Blancas (SBB) to 
the known metatherian species. The metatherians from RSC were first described by F. Ameghino in 1887. He did not always establish clearly 
the type specimens of the species he founded, and often later he chose new type specimens. This led to confusion by future authors when they 
assumed they were looking at the original types when in fact they were the substitutes. We evaluated the actual and supposed type specimens 
from the RSC. We have identified the holotype of the Paucituberculata Palaeothentes aratae Ameghino and its calcotype. Following the Inter¬ 
national Code of Zoological Nomenclature (Art. 75), we formally propose neotypes, for the species Sipalocyon gracilis Ameghino (Sparassodonta) 
and for Microbiotherium patagonicum Ameghino (Microbiotheria). The species Perathereutes pungens Ameghino (Sparassodonta), previously 
known only from coastal localities, is described for the first time for the RSC. In total, we recognized 16 metatherian species for the RSC: seven 
Paucituberculata, seven Sparassodonta, and two Microbiotheria. Ten of the 16 species were recorded from recent fieldtrips. All 10 are recorded 
from SBB, six come from BB, and none from a third RSC locality, Yaten Huageno. 

Key words. Marsupial. South America. Early Neogene. Santacrucian. 

Resumen. LOS METATHERIA DEL RfO SANTA CRUZ (FORMACION SANTA CRUZ, MIOCENO TEMPRANO-MEDIO, ARGENTINA): HISTORIA Y 
NUEVOS REGISTROS. Con el objetivo de enumerar las especies de metaterios presentes en la Formacion Santa Cruz (Mioceno Temprano- 
Medio) en el Rio Santa Cruz (RSC; Argentina) y determinar nuevos ejemplares de metaterios del RSC provenientes de las Barrancas Blancas 
(BB) y Segundas Barrancas Blancas (SBB), se procedio a identificar las especies conocidas para dicha localidad. Los metaterios del RSC fueron 
descriptos por primera vez por Ameghino en 1887 y, como fue comun en sus trabajos, muy pocas veces establecio los ejemplares tipo de las 
especies por el fundadas o eligio nuevos ejemplares tipo. Esto llevo a que, en algunos casos, los investigadores posteriores tomaran como tipo 
especfmenes que no lo eran. Se procedio al estudio de los tipos de las especies presentes en el RSC y a la determinacion de los nuevos ejem¬ 
plares colectados. El estudio dio como resultado el hallazgo del holotipo y calcotipo de Palaeothentes aratae Ameghino (Paucituberculata), la de- 
signacion formal de dos neotipos siguiendo los requerimientos del Codigo Internacional de Nomenclatura Zoologica (Art. 75), para las especies 
Sipalocyon gracilis Ameghino (Sparassodonta) y Microbiotherium patagonicum Ameghino (Microbiotheria) y se determino por primera vez para el 
RSC la especie Perathereutes pungens Ameghino (Sparassodonta), previamente conocida para localidades de la Costa Atlantica. Quedan enton- 
ces reconocidas un numero total de 16 especies para el RSC: siete Paucituberculata, siete Sparassodonta y dos Microbiotheria. Diez de las 16 
especies fueron registradas en las campahas recientes. Todas fueron halladas en SBB, mientras que solo seis provienen de BBy ninguna de la 
tercera localidad del RSC, Yaten Huageno. 

Palabras clave. Marsupial. America del Sur. Neogeno temprano. Santacrucense. 


The Santa Cruz Formation (SCF; Early-Middle Miocene; 
Burdigalian-early Langhian) forms extensive badlands with 
mudstones, tuffaceous sandstones, and tuffs cropping out 
in Southern Argentina, in an extended area of the Province 
of Santa Cruz. The unit can be studied in the northwest and 


southeast regions of the province, and in the central area 
along the Rio Santa Cruz and Rio Chalfa (Vizcaino etal., 2012; 
Fernicola et al., 2014; Cuitiho et al., 2016). The Rfo Santa 
Cruz (RSC) lies approximately at 50° South in the Province 
of Santa Cruz and runs from west to east. 
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Francisco P. Moreno in 1876-1877, following the steps 
of Fitz Roy (1837), navigated the R5C and explored the out¬ 
crops adjacent to its course finding, among other remains, 
the first marsupial from the SCF (Moreno, 1879, 1882; Fig. 
1). In 1886, as director of the Museo de La Plata, Moreno 
commissioned Carlos Ameghino to carry out a paleontological 
and geological fieldtrip to the R5C. The trip lasted from 
January to September 1887 (Ameghino, 1887) and when 
Carlos returned to La Plata, his brother Florentino quickly 
studied many of the approximately 2000 fossils, and pub¬ 
lished an article in which he recognized 122 taxa (Fernicola, 
2011), of which 19 are metatherian species (Ameghino, 
1887). 

The mammalian groups described by Ameghino (1887), 
currently regarded as metatherians, are Creodonta and 
Marsupialia. Among the Creodonta (Sparassodonta since 
Ameghino, 1894) from the RSC, he recognized the following 
species: Ctadosictispatagonica Ameghino, 1887, Hathliacynus 
lustratus Ameghino, 1887, Agustylus cynoides Ameghino, 
1887, Borhyaena tuberata Ameghino, 1887, Anatherium 
defossus Ameghino, 1887, Acrocyon sectorius Ameghino, 
1887, Acyon trlcuspidatus Ameghino, 1887, and Sipalocyon 
gracilis Ameghino, 1887. Later, Cabrera (1927) described 
the sparassodont Lycopsis torresi also from the RSC. In the 
recent literature, Agustylus cynoides, Hathliacynus lustratus, 
and Acrocyon sectorius are regarded as junior synonyms of 
Cladosictis patagonica (Marshall, 1981; Forasiepi, 2009; 
Prevosti and Forasiepi, 2018). 


Ameghino recognized two families of Marsupialia: 
Plagiaulacidae (regarded later as Paucituberculata) and 
Microbiotheriidae. The former included Abderites meridionalis 
Ameghino, 1887, Acdestis oweni Ameghino, 1887, 
Palaeothentes aratae Ameghino, 1887, P. lemoinei Ameghino, 
1887, P. pachygnatus Ameghino, 1887, P. intermedius 
Ameghino, 1887, P. pressiforatus Ameghino, 1887, and P. 
minutus Ameghino, 1887. Almost all these species are still 
considered valid today, except for P. pachygnatus and P. 
pressiforatus, each of which was regarded as a nomen vanum 
by Marshall (1980), because the types are lost and the 
descriptions are too scant to recognize the diagnostic 
features of the species. The Microbiotheriidae included 
Microbiotherium patagonicum Ameghino, 1887, M. tehuelchum 
Ameghino, 1887, and Stilotherium dissimile Ameghino, 
1887. Stilotherium dissimile is considered a Paucituberculata 
Caenolestidae (Trouessart, 1898; Abello, 2013). 

Ameghino's (1887) work was seminal for metatherian 
history in several aspects, since it includes the first descrip¬ 
tion of a fossil fauna from the SCF, and it included the first 
fossil microbiotherians, paucituberculatans, and sparas- 
sodonts ever described (Ameghino, 1887, 1889). 

The aim of this work is to reassess the taxonomic history 
of the metatherians from the RSC fauna identifying the type 
specimens of taxa named by Ameghino (1887), to study new 
specimens collected in recent years (Fernicola et at., 2019), 
and to give an updated list of species for the RSC as are now 
recognized. 



Figure 1. Map of Santa Cruz showing the Rio Santa Cruz localities; BB, Barrancas Blancas; SBB, Segundas Barrancas Blancas; YH, Yaten 
Huageno. Modified from Fernicola etaI. (2014). 
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MATERIAL AMD METHODS 

Institutional abbreviations. MPM-PV, Museo Regional Provincial 
"Padre M. Jesus Molina", Coleccion de Paleovertebrados; 
MLP, Museo de La Plata; MACN-A, Museo Argentino de 
Ciencias Naturales "Bernardino Rivadavia", Coleccion 
Nacional Ameghino; MACN-Pv, Museo Argentino de Ciencias 
Naturales "Bernardino Rivadavia", Coleccion Nacional de 
Paleovertebrados; MACN-Pv SC, Museo Argentino de Ciencias 
Naturales "Bernardino Rivadavia", Coleccion Nacional de 
Paleovertebrados, Santa Cruz collection. 

Anatomical abbreviations, c, lower canine; C, upper canine; 
Ltad, talonid length; Ltrgd, trigonid length; mx, lower molar 
in x position; Mx, upper molar in x position; px, lower pre¬ 
molar in x position; Px, upper premolar in x position; Wtad, 
talonid width; Wtrgd, trigonid width. 

The new specimens presented in this paper were col¬ 
lected from the southern cliffs of the RSC at the localities 
Barrancas Blancas (BB, S 50° 9' 38.31" - W 69° AO' 23.40" 
to S 50° 12' 31.70" - W 69° 43' 10.66") and Segundas 
Barrancas Blancas (SBB, S 50° 16' 12.48" - W 70° 22' 
23.21" to S 50° 16' 51.90" - W 70° 17' 54.76") (Fernicola et 
at., 2014, 2019; Cuitino et at., 2016). A third locality Yaten 
Huageno (YH) does not contain representatives of Metatheria. 
Barrancas Blancas crops out in Estancia Aguada Grande 
(EAG) and Estancia Santa Lucfa (ESL). Segundas Barrancas 
Blancas crops out in Estancia Cordon Alto (ECA) and Estancia 
El Tordillo (EET) (Fernicola etal., 2014). The localities from 
the South-East of Province of Santa Cruz follow Vizcaino et 
at. (2012) and Fernicola etal., (2019: fig. 1). 

Ameghino (1887, 1889) considered that the marsupials 
had four premolars and three molars. However, this view 
was not shared by subsequent authors ( e.g., Mercerat, 1891; 
Cabrera, 1927; Marshall, 1980, 1981, 1982), since the 
Metatheria dentary formula include three premolars and 
four molars. In the following descriptions we will use the 
present day homologies and we will included Ameghino's 
hypothesis between brackets [], when necessary. 

The systematic arrange for the Sparassodonta, follows 
Marshall (1978, 1981), Forasiepi etal. (2006), Forasiepi 
(2009), Prevosti et al. (2012), and Prevosti and Forasiepi 
(2018). The Paucituberculata systematics, after Marshall 
(1980), Abello (2007, 2013), and Abello and Rubilar-Rogers 
(2012). For the Microbiotheria we follow Marshall (1982). 


SYSTEMATIC PALEONTOLOGY 

Infraclass Metatheria Huxley, 1880 
Order Sparassodonta Ameghino, 1894 
Family Hathliacinidae Ameghino, 1894 

Genus Cladosictis Ameghino, 1887 

Type species. Cladosictis patagonica Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Cladosictis patagonica Ameghino, 1887 
Figure 2.1-7; Table 2 

Holotype. MLP 11-103, left maxillary fragment with M3-4. 
Stratigraphic and geographic distribution. Rfo Frias Forma¬ 
tion, Aysen (Chile); SCF, Province of Santa Cruz (Argentina) 
in the following localities: Puesto Estancia la Costa, Rio 
Coyle, Canadon Silva, Anfiteatro, Campo Barranca, Estancia 
La Costa, Karaiken, Cerro Observatorio, Rio Gallegos, Rio 
Chalfa, Corriguen-Kaik, Canadon Jack, Monte Leon, 10 miles 
South of Coy Inlet, Coy Inlet, Lago Pueyrredon, 10 miles 
North of Coy Inlet, Canadon de Las Vacas, and RSC. 
Referred material. MPM-PV 19416, right dentary fragment 
with emerging m3; MPM-PV 19417 (Fig. 2.1-7), several 
dentary fragments pertaining to two mandibles of the same 
individual; left dentary in two parts, one with m4 and other 
with m2-3 with broken cusps, right with canine, pi and 
roots of p2-3, and several bone fragments; MPM-PV 
19419, a lower canine; MPM-PV 19420, a lower canine. 
Geographic distribution. SBB, all specimens come from ECA. 
Comments on the holotype. In his original description Ameghino 
(1887) described two teeth, MI-2 [P4-M1], Both teeth 
were sectorial, with the posterior tooth smaller and trans¬ 
versely wider. In 1889 Ameghino described these teeth in 
more detail. From the description, the teeth are probably 
implanted in a single maxillary fragment. Mercerat (1891) 
commented on his list of sparassodonts from the MLP 
collections that the specimen described by Ameghino (1887) 
corresponds to an M3-4. Later, Cabrera (1927) assigned 
MLP 11-103 as the type of C. patagonica and agreed with 
Mercerat (1891) on the tooth positions and considered that 
Ameghino's identification was incorrect. Though incorrect 
in their position, Ameghino's (1887) description of the mo- 
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Figure 2. 1-7, Cladosictis patagonica, MPM-PV 19417; right dentary fragment with canine, pi and roots of p2-3 in 1, lingual view; 2, labial 
view; left dentary fragment with m4 in 3, lingual view; 4, labial view; left dentary fragment with broken m2-3? in 5, labial view; isolated right 
m4 in 6, labial and 7, occlusal views. Scale bars= 10 mm. 


lars coincides with the MLP 11-103 (indicated as the type in 
the files from the MLP collections). 

Comments on the referred material. The right mandible MPM- 
PV 19416 corresponds to a juvenile individual with emerging 
m3, since the talonid is better developed than the one 
present in the m4 of this species. The specimen MPM-PV 
19417 has several fragments and probably was a single in¬ 
dividual, since the fragments were found in close proximity 
and the teeth show similar wear. The size and overall mor¬ 
phology of the molars and premolars are the ones expected 
for C. patagonica, as is the development of the canine, labi- 
olingually broader when compare with other hathliacynids. 

The two canines (MPM-VP 19419 and MPM-PV 19420) 
are here referred to C. patagonica by size and similarity to those 
present in other specimens of the species (e.g., MPM-PV 4333). 


Genus Tlcyon Ameghino, 1887 

Type species. Acyon tricuspidatus Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Acyon tricuspidatus Ameghino, 1887 
Figure 3.1-4 

Holotype. MLP 11-64, right dentary fragment in two parts, 
the anterior fragment with roots of c, alveoli for pi and p2, 
and a posterior fragment with almost complete p3-m4. 
Stratigraphic and geographic distribution. Santa Cruz Formation 
at the Province of Santa Cruz in the following localities: RSC, 
Rfo Chalfa, and Cerro Observatorio. 

Comments on the holotype. Ameghino (1887) described A. 
tricuspidatus as having eight lower molariforms. Later, 
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Table 1 - Measurements of the lower molars of new RSC specimens described in this work 


Ltrgd 

Wtrgd 

Ltad 

Wtad 

Ltrgd 

Wtrgd 

Ltad 

Wtad 

Ltrgd 

Wtrgd 

Ltad 

Wtad 


ml 

ml 

ml 

ml 

m2 

m2 

m2 

m2 

m3 

m3 

m3 

m3 

Abderites meridionalis 

MPM-PV 19374 

3.35 

1.68 

2.27 

1.43 









MPM-PV 19375 

3.40 

2.01 

2.14 

1.50 

1.45 

1.66 

1.69 

1.61 

0.82 

1.40 

1.70 

1.11 

Acdestis oweni 

MPM-PV 19376 

- 

- 

- 

1.84 

1.17 

1.85 

1.14 

1.84 

0.76 

1.36 

0.80 

1.36 

Borhyaena tuberata 

MPM-PV 19321 





7.61 

4.91 

3.05 

5.94 

8.90 

5.46 

2.30 

6.89 

Microbiotherium tehuelchum 

MPM-PV 19372 

0.83 

0.81 

0.61 

1.66 









MPM-PV 19373 

0.75 

0.93 

1.11 

1.20 









Palaeothentes lemoinei 

MPM-PV 19381 

2.47 

1.90 

1.95 

2.36 

- 

- 

- 

- 





MPM-PV 19389 





1.30 

2.04 

1.20 

1.99 

1.18 

1.66 

0.98 

1.56 

MPM-PV 19383 

1.88 

1.57 

1.77 

1.79 

1.21 

1.69 

1.41 

1.68 

0.59 

1.06 

0.65 

1.06 

MPM-PV 19387, 

1.68 

1.75 

1.66 

1.61 

1.13 

1.69 

1.12 

1.70 

0.77 

1.34 

1.65 

1.81 

MPM-PV 19385 

1.73 

1.34 

1.65 

1.81 

1.06 

1.98 

1.35 

1.92 





MPM-PV 19386 

1.73 

1.41 

1.40 

1.62 

1.01 

1.60 

1.23 

1.59 

0.71 

1.39 

0.70 

1.38 

MPM-PV 19387 





1.40 

1.91 

1.50 

1.90 

0.89 

1.42 

0.88 

- 

MPM-PV 19388 





1.17 

1.63 

1.16 

1.62 

- 

- 

- 

- 

Palaeothentes minutus 

MPM-PV 19379 









0.72 

1.54 

1.01 

1.55 

MPM-PV 19391 





0.70 

1.06 

0.72 

1.07 

0.56 

0.74 

0.57 

0.73 

MPM-PV 19392 

0.94 

0.90 

0.95 

0.93 

0.48 

1.15 

0.63 

1.10 

0.40 

1.02 

0.44 

1.04 

MPM-PV 19393 

0.83 

0.82 

0.93 

0.82 

0.63 

1.01 

0.70 

1.02 

0.61 

0.97 

0.63 

0.98 

MPM-PV 19395 





0.62 

1.18 

0.65 

1.18 





MPM-PV 19396 





0.61 

1.17 

0.62 

1.17 

0.46 

0.95 

0.50 

0.95 

MPM-PV 19398 

0.81 

0.88 

0.91 

0.92 

0.64 

1.01 

0.75 

1.03 





MPM-PV 19399 





0.85 

1.35 

0.92 

1.35 

0.49 

0.94 

0.70 

0.94 

MPM-PV 19401 





0.55 

1.11 

0.57 

1.11 

0.37 

0.90 

0.36 

0.90 

MPM-PV 19402 





0.58 

0.91 

0.59 

0.91 

0.25 

0.82 

0.29 

0.82 

MPM-PV 19403 

0.59 

0.64 

0.76 

0.90 

0.62 

0.78 

0.67 

0.78 





MPM-PV 19409 





0.73 

0.96 

0.75 

0.96 

0.42 

0.87 

0.43 

0.87 

MPM-PV 19405 





0.73 

0.90 

0.74 

0.90 





MPM-PV 19406 

0.84 

0.80 

0.86 

0.85 

0.53 

1.00 

0.56 

1.01 





Sipalocyon gracilis 

MPM-PV 19413 

3.57 

1.65 

0.97 

1.64 

3.89 

2.57 

1.13 

2.42 

4.78 

3.02 

1.76 

2.49 

MPM-PV 19415 









5.54 

3.98 

- 

- 

Perathereutes pungens 

MPM-PV 19410 









3.59 

2.66 

1.11 

1.44 

Measurements in mm. - Broken tooth did not allow taking measurement. Ltrgd: trigonid length; Wtrgd, trigonid width; Ltad, talonid length; Wtad, 

talonid width. 
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Ameghino (1889) made a more thorough description of the 
specimen and mentioned that the mandible was in two 
pieces, the anterior part preserving from the symphyseal 
region to the second premolar and a posterior fragment 
with p3-m4 [p4-m4]. According to Mercerat (1891) the an¬ 
terior fragment corresponds to Hathliacynus tricuspidatus 
and the posterior part to a different genus. Cabrera (1927) 
described the specimen MLP 11 -64 and commented that 
the material was preserved like when Ameghino described 
it (Ameghino, 1887, 1889) and argued that the dentary 
formula included the canine, three premolars and four mo¬ 
lars. Since Cabrera's work (Cabrera, 1927: fig. 6) some 
pieces broke a little more (e.g., the pi is completely missing) 
and some were reconstructed (i.e., the p3 has the tip of the 
main cusp glue together but was not present in situ in 
Cabrera's figure). Cabrera (1927) considered Acyon as junior 


synonym of Cladosictis. Later Marshall (1981) considered A. 
tricuspidatus as junior synonym of Anatherium defossus. 
Finally, Forasiepi etal. (2006) recognized the genus Acyon and 
the species A. tricuspidatus when describing A. myctoderos, 
from the Miocene of Bolivia (see also Engelman etal., 2015). 

Genus Sipaiocyon Ameghino, 1887 

Type species. Sipaiocyon gracilis Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Sipaiocyon gracilis Ameghino, 1887 
Figure 4.1-5; Tables 1-3 

Neotype (designated in this paper). MACN-A 647, right den¬ 
tary fragment with alveoli of i 1 -3, root of the canine, alveo¬ 
lus of pi, and a complete p2. 



Figure 3. 1-4, Acyon tricuspidatus, MLP 11-64 (type specimen); 1, 3-4, right dentary posterior fragment with p3-m4 in 1, occlusal view; 3, 
labial view; 4, lingual view; 2, right dentary anterior fragment with roots of c, alveoli for pi and p2 in occlusal view. Scale bar= 20 mm. 
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Table 2 - Measurements of the canines and premolars of new RSC specimens described in this work 


W 

C 


L 

pi 


W 

Pi 


L 

P2 


W 

P2 


L 

P3 


W 

P3 


L 

PI 


W 

PI 


L 

P2 


W 

P2 


L 

P3 


W 

P3 


Acdestis oweni 


MPM-PV 19376 

MPM-PV 19478 


7. 12 

" 

2.46 1.78 

Microbiotherium tehuelchum 

MPM-PV 19372 


0.92 

0.63 


Palaeothentes lemoinei 

MPM-PV 19382 




1.73 0.72 3.26 1.77 

MPM-PV 19390 




2.48 1.80 

MPM-PV 19384 


1.70 

1.15 


MPM-PV 19385 


1.87 

1.17 


MPM-PV 19386 


1.19 

0.91 


Palaeothentes minutus 

MPM-PV 19391 


1.15 

0.65 


MPM-PV 19393 


0.86 

0.58 


MPM-PV 19494 


1.28 

0.66 


MPM-PV 19408 


1.01 

0.55 


MPM-PV 19398 


0.94 

0.80 


Sipalocyon gracilis 

MPM-PV 19413 

3.31 



3.59 1.72 4.90 1.90 5.00 2.29 

Perathereutes pungens 

MPM-PV 19410 

3.27 1.66 4.43 1.67 




Cladosictis patagonica 

MPM-PV 19419 

5.90 




MPM-PV 19420 

6.40 




Measurements in mm. - Broken tooth did not allow to take measurement. W: width, L: Length. 

Stratigraphic and Geographic distribution. Rfo Frias Formation 

Geographic distribution. BB: MPM-PV 19411 comes from 

at Aysen (Chile) and 

in the 5CF, Province of Santa Cruz 

EAG and MPM- 

-PV 19412 comes from ESL. SBB: MPM-PV 


(Argentina) in the following localities: Cerro Observatorio, 
Monte Leon, La Cueva, Rio Chalfa, Yegua Quemada, Killik Aike 
Norte, Estancia La Costa, Puesto Estancia La Costa (= Corriguen 
Kaik), Cahadon de las Vacas, 10 miles South from Coy Inlet. 
Referred material. MPM-PV 19411, left isolated M4; MPM- 
PV 19412, skull fragment, right and left isolated M3, and 
right maxillary fragment with P2-3, probably from the same 
individual (Fig. 4.1-2); MPM-PV 19413, left dentary frag¬ 
ment with c-m3 (Fig. 4.3-5); MPM-PV 19414, an isolated 
left M3. 


19413 was recovered from EET and MPM-PV 19414, from 
ECA. 

Neotype designation. The specimen MACN-A 647 is desig¬ 
nated here as the neotype following Art. 75 (75.3.1 to 
75.3.7) of the International Code of Zoological Nomencla¬ 
ture, in order to clarify the taxonomic status of the species 
(Art. 75.3.1). This can be done after establishing that the 
original type (e.g., holotype, syntypes) is lost (Art. 15.3.4). 

When Ameghino (1887) first described this species, he 
mentioned the measurements of the base of the canine, 
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Table 3 - Measurements of the upper molars of new RSC specimens described in this work 

WLWLWLWL 
Ml Ml M2 M2 M3 M3 MU MU 

Acdestis oweni 

MPM-PV19377 7.64 1.30 

MPM-PV19378 3.70 2.01 2.47 1.99 1.81 1.53 1.30 1.28 

Borhyaena tuberata 

MPM-PV 79424 9.66 4 .86 

Palaeothentes minutus 
MPM-PV 19397 
MPM-PV 79400 

Sipalocyon gracilis 

MPM-PV 794 74 6.59 4 .13 

MPM-PV 794 72 4.77? 

MPM-PV 794 78 4.77 


7.79 


7.74 


7.47 


7.42 


Measurements in mm. - Broken tooth did not allow to take measurement. W: width, L: Length. 


and he described the pi, and his p4-m2 (i.e., ml-3). Later, 
Ameghino (1889) commented that the monospecific genus 
Sipalocyon was represented by a very incomplete left den¬ 
tary, but with the base of the canine and almost all its 
molars severly broken. In Ameghino's unpublished cata¬ 
logue, the specimen 647 (housed atthe MACIM-A collection) 
corresponds to a right dentary fragment with alveoli for i 1 - 
3, root of the canine, alveoli of the pi, and complete p2-m2, 
and it states tipo. In 1894 (fig. 55) and in 1898 (fig. 58.e) 
Ameghino figured this specimen to illustrate 5. gracilis. 
MACN-A 647 was then considered as the type by succeeding 
authors (e.g., Marshall, 1981; Forasiepi, 2009), even though 
it does not coincide with Ameghino's original description in 
1887 or the one from 1889, and was exhumed from 5CF 
levels of Cerro Observatorio (= Monte Observacion). When 
Marshall (1981) study the Flathliacyninae, he assigned 
several specimens to 5. gracilis, but only two specimens 
come from the RSC, MLP 11-7 (type of Hathliacynus lynchi 
Mercerat, 1891) and MLP 11-25. Even though is tempting 
to consider one of these two specimens as the original type 
from Ameghino (1887, 1889), there are no correspondence 
with the preserved loci of these mandibles and the type. 
After reviewing these specimens and looking for the missing 
type in both MLP and MACN-A collections, we concluded 


that it is lost (Art. 75.3.4). We conclude that MACN-A 647 
corresponds to the original descriptions of Ameghino (1887, 
1889; Art. 75.3.2, 75.3.3, and 75.3.5) and was collected in 
the same geological unit (SCF; Art. 75.3.6). Moreover, it was 
considered as the type by the specialists since Ameghino 
(1894; see also Marshall, 1981; Forasiepi, 2009), thus pre¬ 
serving the name and concept stability. 

Comments on the referred material. The specimen MPM-PV 
19411 is an isolated M4, with size and transversal develop¬ 
ment similar to the ones expected for S. gracilis (e.g., see 
MACN-A 691-703). That is why, even though it is an iso¬ 
lated specimen, we assign it to the species. 

MPM-PV 19414, an isolated M3, has a broken protocone 
and the paracone and metacone are shorter than the ones 
from other specimens assigned to this species, though the 
stylar shelf and size is similar to the one from it. Flowever, as 
for the MPM-PV 19411, an assignment to 5. gracilis is made. 

Genus Perathereutes Ameghino, 1891 

Type species. Perathereutes pungens Ameghino, 1891. Santa Cruz 
Formation, Cerro Observatorio, Province of Santa Cruz, Argentina. 

Perathereutes pungens Ameghino, 1891 
Figure 4.6-14 
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Figure 4. 1-5, Sipalocyon gracilis, MPM-PV 19412; 1, cranial fragment in dorsal view; 2, left isolated M3 in posterolingual view, MPM-PV 
19413; 3, occlusal view; 4, lingual view; 5, labial view; 6-14, Perathereutespungens, MACN-A 684 (type specimen); 6, lingual view; 7, occlusal 
view; 8, labial view; MPM-PV 19410; right mandible with p 1 -2, and roots of p3-m3 in 9, occlusal view; 12, lingual view; m3 in 10, labial view; 
11, lingual view; and upper canine in 13, labial view; 14, lingual view. Scale bars= 10 mm. 
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Holotype. MACIM-A 684, left dentary fragment with alveolus 
of the canine, roots of pi-3, and complete ml-4 (Fig. 4.6-8). 
Stratigraphic and Geographic distribution. Santa Cruz Formation 



Figure 5.1-4, Borhyaena tuberata, MPM-PV 19424; 1, occlusal view, 
MPM-PV 19421; 2, lingual view; 3, occlusal view; 4, labial view. Scale 
bars= 10 mm. 


at the Province of Santa Cruz in Cerro Observatorio, La Cueva, 
and Puesto Estancia la Costa. 

Referred material. MPM-PV 19410, left dentary fragment 
with pi and p2, anterior root of p3, alveoli for ml, roots of 
m2, and talonid of m3, and an isolated m3, from the same 
individual but the contact of the roots is almost lost so it 
cannot be glue together (Fig. 4.9-14). 

Geographic distribution. SBB: MPM-PV 19410 comes from ECA. 
Measurements. Tables 1 and 2. 

Comments on the referred material. Perathereutes pungens 
has been considered very similar to with Sipaiocyon gracilis 
(see Marshall, 1981), but is considered as a valid genus and 
species [e.g., Prevosti etal., 2012; Ercoli etal., 2014; Prevosti 
and Forasiepi, 2018). Both species are very similar but they 
have some distinguishable differences in size, P. pungens 
being smaller than S. gracilis and its talonid is less developed 
than in S. gracilis in all lower molars. The specimen MPM-PV 
19410 is of smilar size to the holotype. The molar talonids 
are less developed than the ones from S. gracilis (i.e., the 
hypoconid is less salient). A broken canine is preserved and 
probably was part of the same individual. This tooth is very 
gracile. 

This is the first time that Perathereutes pungens is 
mentioned for the RSC. This discovery not only improves the 
knowledge of this species, but also extends its distribution 
to the West. 

Superfamily Borhyaenoidea Ameghino, 1894 
Family Borhyaenidae Ameghino, 1894 

Genus Borhyaena Ameghino, 1887 

Type species. Borhyeaena tuberata Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Borhyaena tuberata Ameghino, 1887 
Figure 5.1-4; Table 1 

Holotype. MLP 11-108, an isolated left P3. 

Stratigraphic and geographic distribution. Aysen (Rio Frfas 
Formation; Chile); In the SCF at the Province of Santa Cruz, 
the following localities: RSC, Rio Coyle, Puesto Estancia La 
Costa (= Corriguen Aike), Campo Barranca, Anfiteatro, Ka- 
raiken, Yegua Quemada, Cerro Observatorio, La Cueva, 6, 10, 
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and 12 miles South of Rio Coyle, Estancia Angelina, Monte 
Leon. 

Referred material. MPM-PV 19421, right dentary fragment 
with roots of p3-m1 and complete mi-2 (Fig. 5.2-4); MPM- 
PV 19424, an isolated right M2 (Fig. 5.1). 

Geographic distribution. BB: MPM-PV 19421 comes from 
EAG; SBB: MPM-PV 19424 comes from ECA. 

Comments on the referred material. Both specimens have 
similar size and talonid development as in other specimens 
of B. tuberata (see e.g., MACN-A 6203-6265). MPM-PV 
19424, though being an isolated M2, has a vestigial proto¬ 
cone and despite heavy cuspal wear, a paracone is seen to 
have been large, as occurs on the M2 of B. tuberata (MACN- 
A 9341). 


Genus /Icroc^on Ameghino, 1887 

Type species. Acrocyon sectorius Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Acrocyon sectorius Ameghino, 1887 
Figure 6.1-3 

Holotype. MLP 11-70, a right dentary fragment with roots 
of dp3? and complete ml (Fig. 6.1-3). 

Stratigraphic and geographic distribution. Santa Cruz Formation, 
Province of Santa Cruz at the following localities: RSC, Rfo 
Chalfa, and 5 miles south of Coy Inlet. 

Comments on the holotype. In his original description Ameghino 
(1887) described this species as having the last premolars 
and the first true molars with three cusps on the sectorial 
line and then provided measurements of the ml [p4]. Later, 
Ameghino (1889) commented that the genus Acrocyon was 
erected based on a mandibular fragment with a large com¬ 
plete tooth, probably the ml [p4] or m2 [ml], Mercerat 
(1891) considered that the preserved tooth corresponded 
to the m2. Cabrera (1927) recognized the type of the species 
(MLP 11-70) and agreed with Mercerat (1891) concerning 
the assignment of the single tooth from the mandibular 
fragment to be the m2. He also described the roots of the 
anterior, broken tooth. Because of the features of the bro¬ 
ken locus, he considered it as the ml, but Marshall (1978) 
argued that these roots are part, probably, of a deciduous 
p3. 



Figure 6.1-3, Acrocyon sectorius, MLP 11-70 (type specimen); 1, lin¬ 
gual view; 2, occlusal view; 3, labial view. Scale bar= 10 mm. 


Genus Lycopsis Cabrera, 1927 

Type species. Lycopsis torresi Cabrera, 1927. Santa Cruz Formation, 
RSC, Province of Santa Cruz, Argentina. 

Lycopsis torresi Cabrera, 1927 
Figure 7.1-4 

Holotype. MLP 11-113, two maxillary fragments with Ml-4, 
and a left Px; two mandibles with an incomplete dentition 
(Fig. 7.1-4). 

Stratigraphic and geographic distribution. Santa Cruz Formation, 
RSC, Estancia la Costa, Province of Santa Cruz, Argentina. 
Comments on the holotype. Lycopsis torresi was first described 
by Cabrera (1927) with only the holotype. The specimen 
comes from the Rfo Santa Cruz and was recovered by C. 
Berry in July 1895. 
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Figure 7. 1-4, Lycopsis torresi, MLP 11-113 (type specimen); left mandible in 1, labial view; 2, lingual view; right mandible in 3, occlusal view; 
left and right maxillaries with MI-4 in 4, occlusal view. Scale bar= 20 mm. 


Supercohort Marsupialia Gill, 1872 
Orden Paucituberculata Ameghino, 1894 
Superfamily Caenolestoidea Trouessart, 1898 
Family Caenolestidae Trouessart, 1898 

Genus Stilotherium Ameghino, 1887 

Type species. Stilotherium dissimile Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Stilotherium dissimile Ameghino, 1887 

Neotype. MACN-A 8464, a right dentary fragment with i2-m4 
(Reig, 1955). 

Stratigraphic and geographic distribution. Santa Cruz Formation, 
Province of Santa Cruz in the following localities: RSC, Cerro 
Observatorio, La Cueva, San Jorge, Rio Chalfa. 

Comments on the holotype. The type of this species is lost, 
as previously noted by other authors (Reig, 1955; Marshall, 
1980). The MACN collection has a specimen labeled as type 
by Ameghino (MACN-A 5723). However, this specimen does 
not coincide with Ameghino's (1887) description and was 
not found during the fieldtrip to the Santa Cruz river by C. 
Ameghino in 1887 but was collected in the expedition of 
1890-1891 at Monte Observacion (= Cerro Observatorio). 
Reig (1955) named the specimen MACN-A 8464 as the neo- 
type because of the completeness of the specimen, even 


though it does not come from the RSC but from La Cueva. 
The neotype was accepted by subsequent authors (e.g., 
Marshall, 1980; Abello, 2007). 

We add this taxon to the current study because the orig¬ 
inal type came from this locality (Ameghino, 1887). 

Superfamily Palaeothentoidea Sinclair, 1906 
Family Abderitidae (Ameghino, 1889) 

Genus Abderites Ameghino, 1887 

Type species. Abderites meridionalis Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Abderites meridionalis Ameghino, 1887 
Figure 8.1-5; Table 1 

Holotype. MACN-A 12, right mandibular fragment with com¬ 
plete mi-3 (Fig. 8.1-3). 

Stratigraphic and Geographic distribution. From Pinturas 
Formation at Province of Santa Cruz: Cerro de los Monos, 
Cauce seco, Los Toldos, Estancia El Carmen, Loma de la 
Lluvia, Loma de las Ranas, Portezuelo Sumich Norte, 
Portezuelo Sumich Sur, Canadon del Tordillo; from Province 
of Chubut, at Gran Barranca. From the SCF, Province of 
Santa Cruz: RSC, Cerro Observatorio, La Cueva, Rfo Chalfa, 
Cerro Centinela, and Lago Cardiel. 
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Referred material. MPM-PV 19374, an isolated ml (Fig. 8.4- 
5); MPM-PV 19375, right dentary fragment with mi-3 (Fig. 
8.6-7). 



Figure 8. 1-7, Abderites meridionalis, MACIM-A 12 (type specimen); 
1, lingual view; 2, occlusal view; 3, labial views; MPM-PV 19374; 4, 
occlusal view; 5, posterior view; MPM-PV 19375; 6, occluso-labial 
view; 7, oclusal view. Scale bar= 2 mm. 


Geographic distribution. BB: MPM-PV 19374 comes from 
EAG; SBB: MPM-PV 19375 comes from ECA. 

Comments on the referred material. The specimens we as¬ 
sign to A. meridionalis have the diagnostic features observed 
for this species (Abello and Rubilar-Rogers, 2012). Moreover, 
the ml from MPM-PV 19374 and MPM-PV 19375 have a 
well developed talonid, with the hypoconid more salient 
than the expected for other species of the genus, and the 
dentary MPM-PV 19375 has a diastema mesial to the p3, 
and the m2 is larger than ml. 

Family Palaeothentidae Sinclair, 1906 
Subfamily Acdestinae Sinclair, 1906 

Genus 4cdesf/'s Ameghino, 1887 

Type species. Acdestis oi/i/en/Ameghino, 1887. Santa Cruz Formation 
at RSC, Province of Santa Cruz, Argentina. 

Acdestis OM/en/'Ameghino, 1887 
Figure 9.1-6; Tables 1-3 

Holotype. MACN-A 1379, right dentary fragment with bro¬ 
ken first incisor, complete p3-m1, and trigonid of m2 (Fig. 
9. 1-2). 

Stratigraphic and geographic distribution. Collon Cura Formation 
at Cahadon del Tordillo (Province of Neuquen, Argentina); 
SCF at the Province of Santa Cruz in the following localities: 
Monte Leon, Cerro Observatorio, Lago Cardiel, Gobernador 
Gregores, Rio Chalfa, and RSC. 

Referred material. MPM-PV 19376, a left dentary fragment 
with p3-m4 (Fig. 9. 3-4; MPM-PV 19377, an isolated left 
M3; MPM-PV 19378, a right maxillary fragment with P3- 
M4 (Fig. 9.5-6). 

Geographic distribution. BB: MPM-PV 19376 comes from EAG; 
SBB: MPM-PV 19377 and MPM-PV 19378 come from ECA. 
Comments on the referred material. The specimen MPM-PV 

19376 is very worn, but the tooth proportions and size are 
similar to that expected for A. oweni, where the ml is large 
when compared to the very reduced m3 and m4. 

Likewise, the specimens with upper teeth (MPM-PV 

19377 and MPM-PV 19378) agree with other samples of A 
oweni (e.g., MACN-Pv SC 1461) in terms of size, and cusp 
and crest arrangement. 
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Figure 9.1-6, Acdestis owenii, MACN-A 1379 (type specimen); 1, labial view; 2, occlusal view; MPM-PU 19376; 3, occlusal view; 4, lingual view; 
MPM-PV 19378; 5, occlusal view; 6, occluso-lingual view. Scale bar= 2 mm. 


Subfamily Palaeothentinae Sinclair, 1906 

Genus Palaeothentes Ameghino, 1887 

Type species. Palaeothentes aratae Ameghino, 1887. Santa Cruz For¬ 
mation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Palaeothentes aratae Ameghino, 1887 
Figure 10.1-4 

Holotype. MLP 11-93, right dentary fragment with roots of 
p2, p3, ml, m2, and m4 (Fig. 10.3-4). 

Calcotype. MACN-A 1340, right dentary fragment with com¬ 
plete ml, trigonid of m2, roots of p2, p3, and m4 (Fig. 10.1-2). 
Stratigraphic and geographic distribution. Santa Cruz Forma¬ 
tion at the Province of Santa Cruz in the following localities: 
RSC, Rfo Chalfa, Cerro Observatorio, Rfo Gallegos, and Monte 
Leon. 

Comments on the holotype. Moreno (1882) collected the 


type specimen from the SCF at the RSC and named it 
Palaeothentes aratae. Later, Ameghino (1887) defined and 
described the species based on Moreno's findings. The 
original designation by Moreno is considered as nomen nudum 
(see Marshall, 1980) and Ameghino (1887) is considered as 
the author of the species by posterior designation (see 
Abello, 2007). In 1889, Ameghino redescribed the species 
as Epanorthus aratae (Ameghino, 1887) and commented that 
Moreno (1882) based its species on a single mandibular 
fragment with a complete ml and a broken m2 [p4-m1], 
both very worn. Ameghino (1889) illustrated the specimen 
collected by Moreno in his Atlas (pi. 1; fig. 11; see also 
Marshall, 1980). However, on his catalogue, he numbered 
as type the specimen MACN-A 14, represented by a much 
more complete mandibular fragment with less worn p3-m4, 
used as the holotype by subsequent authors (e.g., Sinclair, 
1906; Marshall, 1980; Bown and Fleagle, 1993). However, 
this specimen is not the one collected by Moreno, since it 


75 



CHORNOGUBSKY etal.: METATHERIANS FROM RIO SANTA CRUZ 


was recovered by C. Ameghino (1890-1891; Marshall, 
1980) and does not come from the RSC but from Cerro 
Observatorio (unpublished catalogue of F. Ameghino). 

In Ameghino's collection at MACN there are a few casts 
representing a single dentary fragment numbered 1340 and 
named as Epanorthus aratae. Different authors considered 
specimen 1340 as pertaining to P. aratae (e.g., Marshall, 
1980). This specimen corresponds to the cast of the material 
figured by Ameghino (1889: pi. 1, fig. 11) and in Ameghino's 
catalogue figured as collected by Moreno, thus being the 


original calcotype. Marshall (1980) commented that the 
original type should have been in the MLP collections but is 
currently lost. However, in the MLP collection appears the 
MLP 11-93, considered as P. aratae by several authors (e.g., 
Marshall, 1980; Abello, 2007). It corresponds to a right den¬ 
tary fragment with broken teeth, and part of the mandible 
glue together. We suggest that MACN-A 1340 is the cast of 
MLP 11-93, with the teeth broken off after the original de¬ 
scription, thus being the holotype of P. aratae. 



Figure 10.1-5, Palaeothentes aratae, MACN-A 1340 (calcotype); 1, lingual view; 2, labial view; MLP 11-93; 3, lingual view; 4, labial view; 6-9, 
Palaeothentes lemoinei, MACN-A 3 (type specimen); 6, occlusal view; MPM-PV 19386; 7, occlusal view; 8, labial view; 9, lingual view. Scale 
bars= 2 mm. 
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Palaeothentes lemoinei Ameghino, 1887 
Figure 10.6-9; Tables 1, 2 

Holotype. MACN-A 3, a right dentary fragment with com¬ 
plete mi-4 (Fig. 10.6). 

Stratigraphic and geographic distribution. Santa Cruz 
Formation, Province of Santa Cruz in the following locali¬ 
ties: Cerro Observatorio, Monte Leon, Puesto Estancia la 
Costa, La Cueva, Yegua Quemada, Rfo Chalfa, and RSC. 
Referred material. MPM-PV 19381, right dentary fragment 
with ml and broken m2; MPM-PV 19382, right maxillary 
fragment with P2-3; MPM-PV 19390, left dentary fragment 
with p3 and broken mi-2; MPM-PV 19383, right dentary 
fragment with ml-3; MPM-PV 19384, right dentary frag¬ 
ment with p3-m3; MPM-PV 19385, left dentary fragment 
with p3-m2; MPM-PV 19386, left dentary fragment with 
p3-m3 (Fig. 10.7-9); MPM-PV 19387, left dentary fragment 
with m2-3; MPM-PV 19388, right dentary fragment with 
m2-3; MPM-PV 19389, right dentary fragment with m2-3. 
Geographic distribution. BB: MPM-PV 19381 and MPM-PV 
19383 come from ESL, MPM-PV 19389 comes from EAG; 
SBB: MPM-PV 19382 comes from EET, and MPM-PV 
19384, MPM-PV 19385, MPM-PV 19386, MPM-PV 19387, 
MPM-PV 19388, and MPM-PV 19390 come from ECA. 
Comments on the referred material. As seen in Bown and 
Fleagle (1993) the size and some proportions on the m3 are 
quite variable in P. lemoinei, and all specimens assigned here 
are encompassed within this variation. In particular, MPM- 
PV 19383, a dentary fragment with mi-3 has a relatively 
small m3 when compared to the holotype, but this variant 
can be observed in other specimens assigned to the species 
(e.g., MACN-Pv SC 2953 from Rio Chalfa and MACN-Pv SC 
3025, from Cerro Observatorio). 

The MPM-PV 19381 and MPM-PV 19390 are very bro¬ 
ken and worn, but their overall size and proportions coin¬ 
cides with that of P. lemoinei, that is why are here referred to 
it. 

Palaeothentes intermedius Ameghino, 1887 
Figure 11.1-2; Table 1 

Lectotype. MACN-A 2, right dentary fragment with complete 
p3-m3 (Marshall, 1980) (Fig. 11.1-2). 


Stratigraphic and geographic distribution. All specimens come 
from the Province of Santa Cruz (Argentina). Pinturas Formation 
at Rio Pinturas: Estancia Los Toldos, Estancia Ana Maria, 
Estancia El Carmen, Gobernador Gregores, Cueva de las 
Manos, and Lago Cardiel. Santa Cruz Formation: Yegua 
Quemada, Rio Chalfa, La Cueva, Cerro Observatorio, Monte 
Leon, Estancia La Canada, RSC. 

Referred material. MPM-PV 19380, left dentary fragment 
with m2 and lingually broken m3; MPM-PV 19394, left den¬ 
tary fragment with p3, and trigonid of ml. 

Geographic distribution. BB: MPM-PV 19394 from EAG; SBB: 
MPM-PV 19380 from ECA. 

Comments on the lectotype. Ameghino (1887) described the 
species on the basis of features of the dentary and lower 
teeth. Later, Ameghino (1889) commented that the species 
was based on several specimens and in his unpublished 
catalogue at MACN collection he considered MACN-A 2 to 
be the type. MACN-A 2 is figured in Ameghinos's Atlas (pi. 1, 
fig. 15) thus being part of the syntype (from SCF beds in 
the RSC), even though no data appear in the MACN mu¬ 
seum catalog (see Marshall, 1980). In his revision of the 
Caenolestidae Marshall designated MACN-A 2 as type, even 
recognizing that other specimens could be part of the syntype. 
Today, not all of the other specimens constituting the syn¬ 
type can be located with certainty, but MACN-A 2 has been 
used by Marshall (1980) and later by other authors (e.g., 
Marshall, 1980; Bown and Fleagle, 1993; Abello, 2007) as 
the type of the species. 

The ICZN, in its Art. 74.1 states that "A lectotype may be 
designated from syntypes to become the unique bearer of the 
name of a nominal species-group taxon and the standard for 
its application". Since it was known to Marshall (1980) that 
originally the species was defined by a syntype (Ameghino, 
1889), it can be assumed that the specimen labelled as type 
by Marshall (1980) was considered in this sense a lectotype, 
and applying Art. 74.5 he is considered as the first author of 
the lectotype. 

Comments on the referred material. Specimen MPM-PV 
19380 is very worn but it is assigned to P. intermedius on be¬ 
half of its size and tooth proportions. MPM-PV 19394 pre¬ 
serves only the p3 and the trigonid of the ml. However, we 
assigned to the species on behalf of its paracristid, almost 
parallel to the dentary axis, and bifurcates almost at the an- 
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Figure 11. 1-3, Palaeothentes intermedius, MACIM-A 2 (type specimen); 1, labial view; 2, occlusal view; 3-9, P. minutus, MACN-A 15 (type 
specimen); 3, occlusal view; 4, lingual view; MPM-PV 19393; 5, occlusal view; MPM-PV 19379; 6, occluso-labial view; MPM-PV 19397; 7, 
lingual view; 8, occlusal view; MPM-PV 19400; 9, occluso-lingual view. 1-6, Scale bar 2= mm; 7-9, Scale bar= 1 mm. 


terior margin of the tooth. Finally, its size is intermediate to 
the smaller P. minutus and the larger P. iemoinei. 

Palaeothentes minutus Ameghino, 1887 
Figure 11.3-9; Tables 1-3 

Holotype. MACN-A 15, right dentary fragment with p3-m4 
(Fig. 11.3-4). 

Stratigraphic and Geographic distribution. Province of Santa 
Cruz (Argentina). Pinturas Formation at Rfo Pinturas: Estancia 
Los Toldos, Cerro de los Monos, Estancia Ana Marfa, Loma 
de la Lluvia, Portezuelo Sumich Sur, Estancia El Carmen, and 
Rfo Chalfa. Santa Cruz Formation: RSC, Killik-Aike, La Cueva, 
Rfo Gallegos, Rfo Chalfa, and Cerro Observatorio. 

Referred material. MPM-PV 19379, right dentary fragment 


with m3 (Fig. 11.6); MPM-PV 19391; left dentary fragment 
with p3, m2-4; MPM-PV 19392, right dentary fragment 
with mi-3; MPM-PV 19393, left dentary fragment with p3- 
m4 (Fig. 11.5); MPM-PV 19395, an isolated right m2; MPM- 
PV 19396, right dentary fragment with m2-3; MPM-PV 
19397, isolated left M2 (Fig. 11.7-8); MPM-PV 19398, right 
dentary fragment with p3-m2; MPM-PV 19399, left den¬ 
tary fragment with m2-3; MPM-PV 19400, an isolated left 
M2 (Fig. 11.9); MPM-PV 19401, left dentary fragment with 
m2-3; MPM-PV 19402, left dentary fragment with m2-3; 
MPM-PV 19403, right dentary fragment with mi-2; MPM- 
PV 19404, right dentary fragment with ml; MPM-PV 
19405, right dentary fragment with m2; MPM-PV 19406, 
left dentary fragment with p3-m2; MPM-PV 19407, right 
dentary fragment with m2-3; MPM-PV 19408, left dentary 
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fragment with p3, m2-4; MPM-PV 19409, left dentary frag¬ 
ment with m2-3. 

Geographic distribution. BB: MPM-PV 19379, MPM-PV 
19391, MPM-PV 19392, and MPM-PV 19393 come from 
EAG, MPM-PV 19395 comes from ESL; SBB: MPM-PV 
19396, MPM-PV 19397, and MPM-PV 19408 were ex¬ 
humed from EET, MPM-PV 19398, MPM-PV 19399, MPM- 
PV 19400, MPM-PV 19401, MPM-PV 19402, MPM-PV 
19403, MPM-PV 19404, MPM-PV 19405, MPM-PV 19406, 
MPM-PV 19407, and MPM-PV 19409 come from ECA. 
Comments on the hoiotype. Originally, Ameghino (1887) 
described Paiaeothentes minutus as the smallest species of 
the genus and gave measurements of the mandible. He 
mentioned the p3-m1 [p3-4] and m2-4 [m1-m3], Ameghino 
(1889: pi. 1, fig. 16) did not give many more details and illus¬ 
trated a right dentary fragment with mi-3 and the alveoli 
of the m4. Later, he designated other specimens to the 
species (e.g., Ameghino, 1894). The specimen MACN-A 15 
(labeled as type in Ameghino's catalogue) corresponds to 
a right dentary fragment. It includes all the dental loci 
mentioned by Ameghino (1887, 1889), the mental foramen 
below the ml [p4], and the measurements are similar to 
those stated by Ameghino (1887). There is no way of knowing 
if Ameghino based P. minutus in a single specimen or a syn- 
type. We consider, as have other authors (e.g., Marshall, 
1980; Abello, 2007), that MACN-A 15 is with almost cer¬ 
tainty the type of the species. 

Comments on the referred material. Paiaeothentes minutus is 
one of the smallest species of the genus, only P. migueli and 
P. pascuali are smaller. Among the larger specimens is the 
hoiotype, and MPM-PV 19404, MPM-PV 19406, and MPM- 
PV 19409. The smaller specimens include MPM-PV 19396, 
MPM-PV 19403, and MPM-PV 19407. The latter specimen 
is very worn, and the size is almost as small as P. migueli 
and P. pascuali but the ml has a longer and straighter 
paracristid, while the cristid oblicua is more parallel to the 
dentary axis, as it occurs in P. minutus but not in P. migueli 
and P. pascuali. 

Order Microbiotheria Ameghino, 1889 

Family Microbiotheriidae Ameghino, 1887 

Genus Microbiotherium Ameghino, 1887 


Type species. Microbiotherium patagonicum Ameghino, 1887. Santa Cruz 
Formation, Barrancas del RSC, Province of Santa Cruz, Argentina. 

Microbiotherium patagonicum Ameghino, 1887 

Neotype (designated in this paper). M LP 11 -30, right dentary 
fragment with ml-3 (originally, also m4 was present) and 
alveoli of pi-3. 

Stratigraphic and Geographic distribution. Santa Cruz Formation 
at Province of Santa Cruz in the following localities: RSC, La 
Cueva, Rio Chalfa, Cerro Observatorio. 

Neotype designation. Ameghino (1887) made a brief descrip¬ 
tion of a mandible with, at least the m2-3 [ml-2], Later, 
Ameghino (1889) commented that the species was based 
on a left dentary fragment with the three true molars (i.e., 
today's m2-4) and, anteriorly, only the alveoli of the other 
loci. Years later, Ringuelet (1953) argued that the right den¬ 
tary fragment with ml-4 MLP 11-30 was the type speci¬ 
men of M. patagonicum and commented that Ameghino 
(1889) could made a mistake assigning the type to a left 
dentary, because he was no longer working in the Museo 
de La Plata, and he could not see the specimen again 
(Ringuelet, 1953: pi. 1, fig. 4). Even if that was the case, he 
omitted to say that the dentary (MLP 11 -30) had four com¬ 
plete teeth, not three as he stated. These discrepancies 
suggest that MLP 11-30 is not the type of the species. The 
archives from the MLP collection for the specimen MLP 11- 
30 state that the specimen was collected by C. Ameghino 
from Santa Cruz, and the label of the specimen also has 
written that it comes from the "Bcas. del no Santa Cruz", but 
this labels are not the original one and the paper archive 
has no data but “Santa Cruz" and " Santacrucense". Since 
the labels are not the original ones and, by 1887 the term 
"Santacrucense" was not in use, it is possible that the infor¬ 
mation is inaccurate (see Fernicola, 2011). 

Given the information stated above, and trying to clarify 
the taxonomic status of the species and understanding that 
the type is lost, we designate MLP 11 -30 as the neotype of 
Microbiotherium patagonicum, following Art. 75 (75,1 to 75.7) 
of the International Code of Zoological Nomenclature. The 
neotype comes from the same unit as the type, and has 
been considered the type by several authors since Riguelet 
(1953) because the features of the dentary match with 


79 



CHORNOGUBSKY etal.: METATHERIANS FROM RIO SANTA CRUZ 


those stated in the original description (Ameghino, 1887). 

Microbiotherium tehuelchum Ameghino, 1887 
Figure 12.1-6; Tables 1, 2 

Neotype. MLP 11-36, right dentary fragment with p1-m4 
(Marshall, 1982). 

Stratigraphic and geographic distribution. In Chile, Rio Frias 
Formation (Aysen). In the Province of Santa Cruz (Argentina) 
from Pinturas Formation (Rio Pinturas): Cerro de Los Monos, 
and Portezuelo Sumich Sur, and SCF: RSC, Corriguen-Kaik, 
La Cueva, Yegua quemada, Cerro Observatorio, and Killik 
Aike Norte. 

Referred material. MPM-PV 19372, right dentary fragment 
with broken p3 and complete ml (Fig. 12.1,4-5); MPM-PV 
19373, left dentary fragment with ml (Fig. 12.2-3, 6). 
Geographic distribution. SBB: Both specimens come from ECA. 
Comments on the holotype. When Ameghino (1887) recog¬ 
nized the species Microbiotherium tehuelchum, he described 
some premolar and molar loci (p3-m4). Ameghino (1889) 
commented that, even though he based the species on 
several mandibular fragments, the most complete of them 
corresponds to a left mandibular ramus with the p3-m4. 
However, he figured a dentary fragment with two molars 


(Ameghino, 1889: pi. 1, fig. 17). According to Marshall (1982) 
this fragment was "an unidentified member of the caenolestid 
subfamily Palaeothentinae". Nevertheless, the resemblance 
with the caenolestids could be an artifact induced by the 
extreme wear of the molars, thus giving the appearance of 
a bilobate occlusal surface (as occurs with MACN-A 2026, 
dentary fragment with two molars and the trigonid of a 
third). The interpretation of the figure in Ameghino's Atlas is 
difficult because of the style of the drawing, and no speci¬ 
men totally coincides with it. 

Ringuelet (1953) described M. tehuelchum, and considered 
the specimen MLP 11 -36 as a possible cotype of the species, 
being similar and with the same measurements than the 
ones presented by Ameghino (1887, 1889). Pascual and 
Herrera (1975) considered it the type, and finally Marshall 
(1982) designated it as the Neotype, based on having a 
general description coincident with original from Ameghino 
(1887) and being located in the MLP collection, as was the 
original sintype, even though he considered it as having no 
locality data. The problem with this assignation, as recog¬ 
nized by Marshall (1982), is that MLP 11-36 has more pre¬ 
served premolars than the best specimen described by 
Ameghino (1887,1889), thus probably not being part of the 
original sintype. 



Figure 12.1-6, Microbiotherium tehuelchum, MPM-PV 19372; 1, occlusal view; 4, occluso-labial view; 5, lingual view; MPM-PV 19373; 2, lin¬ 
gual view; 3, labial view; 6, occlusal views; 1, 4-5, scale bar= 2 mm; 2-3, 6, scale bar= 1 mm. 
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The record of the catalog of MLP 11-36 indicates 
"Barrancas del Rio Santa Cruz", but this could have been 
written after later interpretations because Marshall (1982) 
commented that the MLP 11-36 was " without locality data". 

Finally, there is a specimen, MACN-A 1, labeled as type 
in Ameghino's catalogue, corresponding to a right dentary 
fragment with pi-mi. This specimen was considered as 
part of Microbiotherium patagonicum by Marshall (1982), 
even accepting that could be part of the original sintype of 
M. tehuelchum. This specimen is not the most complete 
mandible mentioned by Ameghino (1889) and has not the 
same proportions and we accept Marshall's assignment to 
M. patagonicum. 

In this state of knowledge it can be argued that M. 
tehuelchum, following Marshall's neotype that this is the 
first record of M. tehuelchum in the RSC. 

Comments on the referred material. The specimen MPM-PV 
19372 is similar to M. tehuelchum in size and on its molar 
general features: para- and metaconid are set close to¬ 
gether, and the talonid and trigonid are similar in width (con¬ 
trary to a narrower trigonid in Oligobiotherium Ameghino, 
1902) but not so much as in M. patagonicum. 

Specimen MPM-PV 19373 is almost identical to the 
neotype, only has a slightly more mesially projected para- 
conid. 

DISCUSSION 

Ameghino's metatherian types from the RSC 

When Ameghino (1887) first described the mammalian 
fauna from the RSC he based the metatherian species 
either on a single or several specimens. When he left the 
Museo de La Plata in 1888 he left some specimens there, 
but took several others from the RSC with him that were 
subsequently deposited in the Museo Nacional de Historia 
Natural, now MACN-A (Marshall, 1980; Fernicola, 2011). 

Of the RSC species described by Ameghino (1887,1889) 
still considered to be valid there are eleven identifiable 
type specimens still known. Some of them are in the MLP 
collections: MLP 11-103 (holotype of Cladosictispatagonica), 
MLP 11-64 (holotype of Acyon ticuspidatus), MLP 11-108 
(holotype of Borhyaena tuberata), MLP 11-70 (holotype 
of Acrocyon sectorius), and MLP 11-93 (holotype of 
Palaeothentes aratae). Other type specimens are retained 


in the MACN-A collections: MACN-A 684 (holotype of 
Perathereutes pungens), MACN-A 12 (holotype of Abderites 
meridionalis), MACN-A 1379 (holotype of Acdestis owem ), 
MACN-A 3 (holotype of Palaeothentes lemoinei), MACN-A 2 
(lectotype of Palaeothentes intermedius), and MACN-A 15 
(holotype of Palaeothentes minutus). Since the MACN-A 
specimens correspond to original type of the species from 
the RSC, it appears that at least these six type specimens 
were appropriated by Ameghino from the MLP collection. 

From his position in the Museo Nacional de FHistoria 
Natural (now MACN), Ameghino started his catalogue and 
numbered the specimens from his personal collection and, in 
some cases, designated new types. Moreover, in later papers 
he figured or described sometimes the species based on 
other specimens. Because of this, some authors confused 
such specimens as types (such is the case with Sipalocyon 
gracilis, figured in Ameghino, 1894, and marked as type in 
his catalogue). In other cases, some reviewers wrongly 
interpreted which specimen was the original type, as with 
Microbiotherium patagonicum mentioned by Ringuelet 
(1953). Finally, because several types are not to be found in 
either the MLP or in MACN collections, a few specimens 
were selected as neotypes (such as in Stilotherium dissimile 
Reig, 1955). All this changes, confusions, and considerations 
highlight the need for caution when citing a list of metathe- 
rians from the RSC in a biogeographical or a biostrati- 
graphical context; sometimes, even though the species was 
originally described from RSC, a neotype was erected from 
another locality or without specific locality data. 

The metatherian record from the RSC 

In today's view and taking into account the valid 
species, the taxonomic list of the Metatheria from the RSC 
is the following (Cabrera, 1927; Marshall, 1978, 1980, 
1982; Abello, 2007; Abello etal., 2012; Prevosti etal., 2012; 
Prevosti and Forasiepi, 2018): 

Sparassodonta: Borhyaena tuberata, Acrocyon sectorius, Lycopsis 
torresi, Cladosictis patagonica, Acyon tricuspidatus, Sipalocyon 
gracilis, and Perathereutes pungens. 

Paucituberculata: Palaeothentes aratae, P. lemoinei, P. intermedius, 
P. minutus, Acdestis oweni, Abderites meridionalis, and 
Stilotherium dissimile. 

Microbiotheria: Microbiotherium patagonicum, and M. tehuelchum. 
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Three localities are recognized for the RSC outcrops of 
the SCF (Fernicola etal., 201 A). From east to west, BB, SBB, 
and YH. In this study, we recognized 10 species of metathe- 
rians from BB and SBB. Nine of them were already described 
by Ameghino (1887) and one species [Perathereutes pungens) 
was previously known only from Cerro Observatorio, La 
Cueva and Puesto Estancia la Costa (Prevosti etal., 2012). 

No Metatheria is here reported from YH. From BB come 
the following species: Borhyaena tuberata, Sipalocyongracilis, 
Acdestis oweni, Palaeothentes minutus, P. lemoinei, and Abderites 
meridionalis. From SBB: B. tuberata, 5. gracilis, P. pungens, C. 
patagonica, A. oweni, P. minutus, P. lemoinei, P. intermedius, A. 
meridionalis, and M. tehuelchum. As can be observed, the species 
richness varies among the localities, since ten species have 
been found in SBB, but only six come from BB. 

Following Cuitino et al. (2016), SBB have the youngest 
vertebrate fossil levels from the RSC, but nevertheless, SBB 
and BB are younger than several localities from the Atlantic 
coast (i.e., Estancia La Costa, Cahadon Silva, Puesto Estancia 
La Costa, Monte Tigre, Cabo Buen Tiempo, and Killik Aike 
Norte). 

It is not known whether the RSC species described by 
Ameghino (1887) come from BB, SBB, or even YH, and 
whether the species from Cerro Observatorio and Monte 
Leon were recorded from the upper or lower parts of those 
localities. However, the coastal localities mentioned above 
could better represent a similar time of deposition, older 
than the ones from SBB and BB (see Cuitino et al., 2016). 
Taking into account the species that are restricted in age 
from the Atlantic coast, and the RSC (BB + SBB), the follow¬ 
ing are shared: Borhyaena tuberata, Cladosictis patagonica, 
Sipalocyon gracilis, Perathereutes pungens, Palaeothentes 
lemoinei, P. minutus, and Microbiotherium tehuelchum. Lycopsis 
torresi and Palaeothentes aratae are found in both regions, 
but it is unknown the specific RSC localities from which they 
were exhumed. Finally, six species with no exact locality are 
found in the RSC but not in the coastal localities mentioned 
above (Acyon tricuspidatus, Palaeothentes intermedius, Acdestis 
oweni, and Microbiotherium patagonicum), while four species 
of the coastal older localities are not found in the RSC 
(.Arctodictis munizi, Phonocdromus gracilis, Microbiotherium 
gallegosense, and Microbiotherium acicula). These differences 
could argue in favor of some differences caused by age or 


area bias. However, since numerous species recovered from 
some sites have no stratigraphic data ( eg., old RSC collec¬ 
tions, Cerro Observatorio, Monte Leon; Cuitino etal., 2016), 
we lack enough evidence to arrive to a solid conclusion. 

CONCLUSIONS 

The study of the new records of metatherians from the 
RSC at BB and SBB led to a thorough searching of Ameghino's 
(1887) original types and descriptions made by him. We 
have now identified the lost type of Paleothentes aratae 
(MACN-A 1340), and we designate two neotypes, the 
MACN-A 647 for Sipalocyon gracilis and the MACN-A 11-30 
for Microbiotherium tehuelchum. The three specimens were 
erroneously considered as the original types by several 
authors ( eg., Ringuelet, 1953; Marshall, 1980, 1981, 1982; 
Abello, 2007; Forasiepi, 2009), the specimen MACN-A 2 is 
recognized here as the lectotype of Palaeothentes intermedius 
(assigning its implicit recognition to Marshall, 1980). 

The study of the new specimens collected in BB and 
SBB, plus the original ones recognized by Ameghino (1887) 
give a total of 16 metatherian species from the SCF levels of 
the RSC: seven Sparassodonta, seven Paucituberculata, and 
two Microbiotheria. Ten species from the new collections 
were recognized. Only one species ( Perathereutes pungens ) 
was not previously recorded in the RSC. In SBB all ten 
species were recognized, four more than in BB. Several 
species from the RSC are found also in coastal older locali¬ 
ties. However, since much information is lacking on the 
exact place in the geological section for where the 
metatherian species occur at several SCF localities (e.g., 
specimens from RSC and Cerro Observatorio), no precise 
conclusions can be made as to the age/distribution of the 
types. 
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